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(54) CEMENT DISPERSANT, ITS MANUFACTURING METHOD AND ITS USE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement dispersant giving a high dispersibility to 
cement with an addition of a small amount especially even in high water reducing rigion, its 
manufacturing method, and a cement composition using it. 

SOLUTION: The cement dispersant contains a copolymer comprising a structural unit (III) 
derived from a specified unsaturated polyalkylene glycol ether- based monomer (a2) and a 
structural unit (II) derived from a specified unsaturated monocarboxylic acid-based monomer 
(b) as essential components, where the unit (ill) shares £50 mo!.% of the total units of the 
copolymer and the unit (II) contains at least a unit derived from methacrylic acid (salt). The 
equivalent number of carboxyl group in the copolymer as converted in an unneutralized form 
is <3.3Q meq/copolymer of 1 g. 
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^Mwy^^^'ys^#i*^fiiT*s o 

[00 34] fjiaftS^* ( i ) 4fcl4«a-&* ( i 
i ) Ct5Jt**S^nriB3r#»* ( c ) i*co«Mu 
(iv) *«BBco3ft»*atr*>=arv^KH 

L<li4 011%HT, ftt*fiL<{i3 0SM% 
[0 0 3 5 ] tyKftS^* ( i ) *fcli»&fle ( i 

( i ) ^fc(±«^*{i (ill) (ii)/ 

ffif&mi ( IV) =1—9 9/1—30/0 — 70 (S 

*%) Tfc&-btmtL<, mmmi ( i ) ttzitm 
m»& din /«^*fi (in /m$imz ( i 

V) =1 0—9 9/1—3 0/0 — 6 0 (**%) T'S) 
fc 0» * t< . S«*fi ( I ) *fc»4*Jft*ffi 

(iii) /»jfc*ffi (in /««*e ( i v ) = 2 

0 — 9 8/2 — 3 0/0 — 5 0 (tl%) T'^S^fc^ 
$^«f^ L< . «^c*fi ( I ) afcl*«J«*ffl ( I I 

i ) /«jac*ffl[ (in /n^*e ( iv) =30-9 
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7/3 — 3 0/0 — 4 0 (MM%) ■VS>&ZbWb*)3b 
IWt L<, ( I ) 4fcl±HMcJW& (ill) 

/«&#{£ (ID /«^*fiE (IV) =4 5 — 9 6/ 
4-2 5/0-3 0 (fifi%) T'ftS^ fc#*fc#*L 
^ (ffiU ( I ) 4fci4flMt»ffi (III) 

fc. ( 1 1 ) fc, «B£*e ( i v) t^mt 

1 0 0fi*%-C£>£o ) . 

[0036] Mia**^* ( i ) fc^'ftS^* ( i 
i ) t4. mtttffi&#VT>V*\s>yVa—)V^—7-}l> 
Sflft ( a 1 ) *Jtli ( a 2 ) tlulB^M^y^^ 

tf/imikl* ( b ) fc^-atr***^*, flEJfeiMD 

ft5S-^*j£t «t o TftS^S £ k i k 

4. Wi.tr. ( a 1 ) fcL<U (a2 ) CO 

:ftti^lBI8l!l«#m*i*(b) fcftS^Stf 

^ >- ^ H *■ fJJirt 6 tjS^c J: -5 T # -6 i k 

t o o 3 7 ] mia^fi^* ( 1 1 ) ii. #s£#a*3rr 

^y/Hi 'J SMtf, ftM^ft 1 g iH£ "5 3 . 3 0 
m e q VXYTfoh i k 3&*SSTft & . if 4 L < {± 0 . 1 
0—3. 30meq/ g> ± 9#?4 L < t40 . 15 — 
3. 00meq/g, $ £>«?4 L< 14 0 . 20 — 2. 
50meq/g 1 f9£>{W4L<J40. 30 — 2. 5 
Ome q/gcotEHA^v^ ;cO*;l*'^y/Ui 
*^3. 3me q/g£tSx.£ b , t^ty lfM!|fc 

U£k StotBeW^SHBfiiOfiTSlSS . ttWt&mtm 

[0038] — MESfi-^tt ( i ) fcOWC t , ft 

k * tO^/P*'^ 5 U HUMbS^ 1 S m 

tz*)3. 3 0meqOTtl.S;t«iL<, i Off 
4L<liO. 10 — 3. 30meq/g, SfetjffSL 
<{40. 15 — 3. OOmeq/g, k Ojbftfft L< 
(40. 20 — 2. 50meq/g, ft^KiiO. 
30 — 2. 50meq/g«ffiWi^„ 

t o o 3 9 ] luiasa^* ( i ) tsivgmottk 

( i i ) KtSJt4*A'sIf^>';l^6S^ , C*tfiSai{c«a 

LTtf-jr-rs <r k 3&*r* s> . witr, (b) tt 

T^?U/HS£fflV + #M#: (a) /ftMs (b ) = 
9 0/10 (fi*%) CDffijftJt"Cft*£- LfzM^i. A 9 
7 U /H*0#?*fci 8 6 T<6 * W, ftfi^ft 1 g Sfc 



O^/t^^^S USJHK(4. (0. 1/86) x 
1 000= 1. 1 6 (meq/g) k&& (IfffM 
1 ) . *ft* (b ) k LT^?? 'J /US 

■+hy7A£ffl\,\ fift (a) /**#: (b) = 9 0 

/i o (&m%) commtx^m-^Lti^. 

;H8t b U *7 A<50^*{4 1 0 8 T"& 0 , L)/HS 
<9i*7*Ji 8 6 Tft ^> <50T', 1 g S Jt 0 <7)^;tx 

^^;U*SUS*SC{4. (0. 1/1 08) /(O. 
9+0. 1X86/108) X1000=0. 95 (m 

eq/g) t^^> (tww2) . msmzit*? 

^^SSr^H-fb-f h U fc . If 

(b) tLT^^^'J^/b'J^AfciVT^'j;^ 
th'J^A^v ( a ) /^^^'J;Hg^-MJ 

W/7?'JA«tM)W=9 0/5/5 

6, ^7^U;litNU^A(?)^fllil0 8, 
^K«0^*{47 2 , U /UN- h 'J ^A£?)^*i4 
9 4 -Cft S <7)T\ ftfi^rft: 1 g 3fc 0 <7)^;U^ 
5'JSM|S[{4, (0. 0 5/108 + 0. 0 5/9 4) 
/(O. 9+0. 05X86/1 08 + 0. 0 5X72 
/9 4)X1000=1. 0 2 (meq/g) fc=Sr& 
(»W«3 ) . 

[0040] frlBft*^* ( i ) *s XVitmSfo ( i 
i ) coaS¥±^^S{4 s ^-Sx-y 3 y?nv 

1757^ (jar r GPCj fcnws) ti^^'jif 

i/y/!)3-;mtio, 000—300, oooo 

tEH^aST*l»*^ 10, 000 — 100, OOOcO 
SEHs^ff 4 L< > 1 0, 00 0 — 8 0,00 0C9ffiH# 
iOif4L<, 1 0, 0 0 0 — 7 0, OOOOW? 

T"§ h . 

[0041] ^mm^* y hftffifflt. tuiass^* 
( i ) &£v/£Mzmmmsfa (in amb-t 

. -t^h^mw^cn 2 o M%ja±-c* Sit 
L < . 4 0 Sa%m±T-fc ixIk^J; 9SF4 L 

[0042] *^Bj«-fe^< v v%mm,i, mtafts^fr 

( i ) ( i i ) mUz, T$VT)V*irVy<7Vu-)VZ2i 

m^mzMLr 1-5 o*»%*^rt-4«*«if4 u+ 

J;0ff4L<t42-5 Ofi»%. $A»«?4t<(42- 
4 011%. k»9^t«f4L<i4 3-3 0SS%-ir*t- 

Vy?~ V 3 -/U0^-*9J^A« 1 n&%*ffivf>& b . t 
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MTr4*iM4^Y£TlT4ih££W4L<&^ & 
[0043] mflBrKUT^df l^y^U LTl±. 

r/i^f v vxajitsibP 2 — 1 8 okht- & 4 t> 

v\ mK^yT/t^vy^y^wMi^ttT' 
ft « i fc 36^3?T* 5 i fc frh , «*tt!6*Bf v 2 
W^^T/l^P-y*. t^^^yx^yS^ 

^yx^yya^tf^tauwiu^ * 
S«I4i~3 0«r;^;«S^«± (T/Mr/P) 

7x.-A>mim%Ti>&ti t . 7mm^mT£L^\ ± 

fc» .-K 'J 7/^1/ 3-/l«fi^f It LTJ4. 

5 0 0 — 2 0 0, ooocomEWis-tL^w. 1,0 0 
o—ioo, 0 0 ocom&tfi. KltTt L< . 2, 0 00 
— 50, 0 0 OiD&ffljrZkiZ&t L^. 
[0044] U T;P^f V- U r? — LT , M 

#:6^c{±. iKUxfl^y/iJ rj— ;K ;tfy Tntry y;f" 

ijxfi/^y /fi/y/y 3wPW3*tf £>*t4#*, 
fs*° y tvi-* y y y 3 — /Wi**tt"C2b 4 <r t tf-xm 

f&ft t lt -^0 *° y xf ix y ^ y a 4 *:<±*° y xf 
yyjtfyTntryy^yrj— ;WiJ#iL<, Jif'jxfi/ 
y^y ^-A^fttSft U*. 

[0045] ^HJ^-fe* y t9E*fi£# 

( i ) ( i i ) amz, ms^ma^vr^uy^v 

3— /l^x— r^#J|* (al) tL<l±(a2) 
S£#£«LT 1-10 0li%Mtl»Wff4 L 
V*. J:MKU<li2-10 011%. $£>«?4L< 
{i3-9 0SS%, b Dfctt*M:L<*i5~8 0fiM% 

-t-^-r § oa* i i * „ ^f&fn*° y r l/y/y^ — /px 

-f/«fl#: (al)^,L<ii(a2)J ^-^•^-f-^ 

ittJ:y, t;^;H>^y; y-hOT-At'yf-f 
£ J 0 rtF±3*4 i 1 3&^C# 4£Mfc £4 . ^fi&ft^ 

y T/i-^yy^y n-zix-f A'SWUMe ( a 1 ) t L 

<li(a2) 0%*W£# 1 «M%5fsStT*« fc , 
^ ;l^> 3 y 7 y — h (nv — i> b* y -r -f <7) [«I_h3&llj& i ^+ 
»t%-y. — #„ 1 0 0Sfi%£j@,i4£:, W>M: 
*«-4 #iWfej&*ffiT-*-4 £ i: i: * * L < fc^. * 
is. ^oioSr-fc^yMH&Mli. aarS^WHtf* 



[0046] *%HB«o-fe^ y h^McDft t*T4 U^g 

*®i4 . tuia+° y r/p^f t m&Fmox y 

mi/y/^-^l-fMfift ( a 1 ) t L< 
« ( a 2 ) * fc t ffl«EIiJ-3--C#*-f 4 t OTft 4 . 

h <r>V-i] fy -f tflBfeTftfifc^MBWf: %h . tt 

a. zcr>£o%**yhftm.mi*. tmt&*m}?m 

[0047] *sra<?D-fe^ y vftwrnt. ^wymrn 
-t^h-h. 5#^-t^< y hjgyi^)* 

*7!>-l j»W t HRKTC* 4 . 
[0048] [t^y h^HSflwSJa&ffi] *»W^)-fe 
^ y hirtWWf5Wfc6t£*i, M*ij2-4cor;k^-/l 
* * =rr 4 ^fi&fn^ y t/w^ 1^ y ^ y ^ -;i/x-f;^ 
( a ) tmm^j^i^ym^m.w ( b > t 

*4«Qr< t i>^T^4#*#:^^a^$^4 
ft 4 o 

[0049] ^C0#S#:^-C*4^ : ISft^y T;!-^ 
py^yrj-^x-^^m** (a) tLtfi. 

n4 ^iafn^° y r;p^f i^y^' y 3 -;ix-T7i^*t#: 

( a 1 ) ^ma# x }T)V*cVy-7'V n— ;kx— 
(a2) *ffl^4Ct^4LV\ 

»**jt^-eft4^fo^y^^^y^sm»* ( b ) 
teovvrfc, WtMRii=SrV^, IWfiLfc— «W ( 2 ) 
•c*Srfx4^fn ; £y^;u^'yK^ma#: ( b ) SrfflV^ 
4;fc**»*L<, ^t^^U/HB («) 

£>4, 5rtJ. (a) fei^fift (b ) 14, *tl 

[00 50] lulE#*fr^i: LT(4. MIS*** 
( a ) , ( b ) ( a ) iXf/ 

( b ) fcfta^iTIE*#»» ( c ) S#tf 
fcOTtJ:^. ( c ) b LTt4. ^ctcfij 

^cofc^^tf ^.fi4*\ ^t'. vi-fy^^Mft 

(c){4. l««»*ffl^Tfc«fcV^t» 2«ja±t«ffl 

[00 5 1 ] tffie#*fr^tfc{t4^-m**<50lt^ 

{4. WfcMRWi*^* 1 , ffiKIl ^»y^w 
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( b ) 5 om*%m 

T\ «t 0*?*L<(i4 0SM%OT. ?^.tfiL<(± 
3 5 M%WT , fc 0 *5 Wlf * t < ii 3 0 ai%tlT , 

ty«L<(i2 5m.m.%m : vfoz,cr i tf£VK ma* 

( b ) <9«^JMWf«ft#£fW»<>3 5 0 Ma%£iSx. S 

iW4Lu»:fc^tll #a#= (b) tL 
X ( ;* * ) T 9 »J >U8 ( ta) Sr . ****4^*+<!0 1 
SM^JSLL, «t 9#*L<li2fiM%Ja_L. 
L<Jx3fia%m±. t^iWiL<li4li%lli 

[00 52] ffi£MHfe£#fcfctf 

a. mm. ma* ( a > /ma* < b > /mm* 
(c) =1—99/1—30/0—70 (mm.%) com 
mtm^xh y , ma* ( a > /ma* ( b > /ma* 

(c) =1 0—9 9/1—30/0 — 60 tfO 
Vffl&X *)%■& L < , ma* ( a ) /ma* ( b ) /Jjt 
a* (c) = 20 — 9 8/2 — 30/0 — 50 (Mi 
%) c?5«ffl^fe(C#* t< . ma* ( a ) /ma* 

( b ) /ma* (c) = 30 — 97/3—3 0/0—4 

0 (M%) cOtEffl^'k 0*>t-Hff* K . ma* ( a ) 
/ma* ( b ) ( c ) =4 5 — 9 6/4 — 2 5 

/0-30 mm.%) cotm&mi>i&£ (fit, * 

Mflc ( a ) , ( b ) itXJUa* ( c ) CO-£fH± 

1 0 OtIXtfci. ) . 

[00 53] *^BJ^§u^£{cfc^T{±. MftK* 
b LX. =TWftfc tTjKUT^^>/U=J-/PSr#tf 
'J 771^ P y ^ U 3 ^/ix-f/Hflft 

(a) *ffl^*it]WMrr*6. ^wnxm^^tth 

(a) (4 S ^R^ry/i/r/i^-// y^y/i/r^x?- 
/K 3 -7r-y- l /i^o^ffrfnr/Pri— >HB 
k , r / !✓ y ^ v H £■ ft JirT & fc 1 i o x f# s ; 

a-zH-f/HfiTOK^ 'J T^^r W9' 0 3— 

'jmwy y y ^ — ^ £ i&srt & i t & < . HtoKm 
xn t> titumM &*<D&&smbLxm^&zk&? 

*° ij r/i^ i/>?" v =1 ~)v b ztbft'o. m 

[0054] ^Mftfc LT-i-*-ri»^ , J r/i^r i^yyy 
3 — /Ko^at± „ ^i&sijk u r;t-^ u y 

— f LT 0 . 5 — 50 fia%#jB^T£> 
l-4 0li%WiL<, 2-3 0fia%^"J; 



W4L<, 3-2oaa%*>'§^^«4 lv\ ^yr 

V V7~ y 3-rt^)»F&** 5 o sa%£® ^ S fc . s 
tffoht^b. *4t< : SrV\ 

[00 5 5] #f£BJ«§^:^tfclvtyu *RJ£^ 
ftSWC'J T^l^-y/y n-;Px-T-;^ma* ( a ) 

#«LJti^«:sui-i o omm%b%&m& 
xm-^K^Wit-fh zbt>mmx$>&, zttizx y , 
%^tLfz±&m*2im&faiwuz . ^iifftw* y r;i-^ 
y^'y n-;ix-fyiSfIft; ( a ) £^rf -g, 

py^'y n-/ux— r;^#a#: ( a ) &m&ftl£*t 
LT2-8 0*a%^LT^i>B§*, J;y*T*L<(4 
3-7 0ll%afLT^I»BSa, $^tC*f^L<«±5 

— 6 oaa%astTv^B#^ft-r§^j;v\ 
<5o^fn^ y r/i-^ y 3-;n-f^i#i# 

( a ) sWfeftLfcS^fctWLT lSa%*}gt^SB# 
jS"C«^-Ri6*ff±-f4 t,#^^yi irtBW 

Ss&cp-HJ-iSrfcODfcJSrO. — *s 10 0Sa%SrSiS 

[00 56] 1WEMMME#tf«^tt. 

0^T" jttfeJrr t, If =Sr 3 i b *^T'S , colRtffiffl 

)Vn—)V^ 4 -/y°u\Z)VT)VU—)\,m<7)T)Vzi—)V ; < 
y*£y, l;ixy, y^n^^f-^ n-^\ 

fWxxfJWt^i ; 7-fe>/ /fyl/xf^^-lyf 
«7-hyM;fl5tFn77y, /t^/ScO 
SHfcx— f/Wfc^ft ; ^W/ii-?.^. S»iW 
J: W# 6 it 5 ftfi^* witfiftt*^ ^ , J: 1 
-4^«T;l-rj-;pj; "3«r4»36»fej8tf*i.fcil«flr< b 

hiu^m^^z\bmftL<. *<ntt*-ct>**fm& 
m^&cotK m,m\xn*tmx% &&xz ^iz-mt i 

[00 57] 1&£Mtttf#*fi^3-£*|Rfc(i, 

[00 58] ^M-^Srtf^o^-cO^^'^^M-^ra 

x:^ A , mt b y . jiStK* 'J ^i^f«l 
m. ; SUM^K ; . TY&mmib LX , 2, 2 ' 
- TV'^x - 2 - x f;l/7n ttyr^ ^/tSKtS^o 
TVTS^y-fh;-^. 2, 2' -TV"b"X-2- (2- 

-f s yy y y-2—4 tv) y°n; * ym&M^<r>m^rv" 

T 5 -Jyit^B. 2 - ^/lA't^f 71-TV/ V 7"^ cr— b 
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[00 59] «7;V3-;k 3r#KS>£Mil!t 
fl&BiJIMfc**, xxf/Wt^ft. ^hWt-^if^M 

mMm\tLx\i, mux, mwimtLz. ^>yj>v 

;W bn^-:t^ybl|£, TV'^HTOiJi: LT, TV" 
b".X-f V7'fn- b y fflV^S i t j&i'T'i l> , 4 

isoa •<? (D^yi/ij }vn-&mbm<r> ^ *» ^ jfisstx 1 1 ffl 

[0060] $ *I&BB«»* L^flMs^fc^T 

[006 1 ] mMMTufflb LTJ2, — m^xWjtmz-fo 

tft*i$*xl>j:7 3rH: (ii), (ID, if-^y 
(ill), ( I I ) , V ( I I K Cu ( I 

i ) ^coim?ffiw»iz&&i&mcoim. ■, t/i^y- 
;irsy. yx^y-;vrsy. byx^y— /b7*S 

y, hFodfi^T5>\ b bndfy/I^T$yJ»S, 
b P7y>^TS yitizm&XVZ?)®. ; WZ^r^v 
WftY y *>A, ^;l/i*7^ft b -bb 'J 7AX;l/^^fy 
t/-b, bbcrdfyy^yx;l/7'^>SS^bU r >AZ.7j< 
fP^lftDiJ^, -SH, -S0 2 H , — N H N H 2 , - 

coch (oh) -^K^m^^mit^axtf^ 
cou ; mm-r b u ^ a , s«K7k*^ b y a , ^ ^ 

&ffiy yi£-b b y b b oa^y- b y >7A S 
if ISA b U 7Af<?)«ijt:ifej;y'f«i ; d - yjv 

y|t(I&) , L-7Xail/t'>lxxf^, x'JV/Pb 
yffi (IS) , xy y;bb"y|gxxf7b ; l*W t>ti 

I. 

[0062] mimmimtmKmTtmb^m^coM: 
#cMtL-r(±, Wiif, ^yy-f/b^-^ybArs 
yi coffin, bn^-^ybifc ( I 

I ) , Cu (II) ^^fc^fcc^ffli^frWA 

K t com-£r& , iiSiS-ft^K* t x y v )V b* yffi t coffin 
^, j&SHk*Sh^-/b&t«ffli^i-, JHOft^bUf 

a t »$t7j<»-b b y ^ a t com-^ttpmzie-t lw 

b'yffittoffl^T-ft-g.o 

[oo63] miasis^ft^ffifflia, 

Iffitc*tLT, 0. 0 1-3 0t;l%ttS^;tf*K 
L<, ££>«?4L<ttO. l-2 0t;l%, 
L<fa0. 5-1 0^;l%i;t4«!!i>'J:v\ 0. 0 1 =E 



)V%^m-Z-hhb. *KiE£>#S#j&^<3:y. -77, 
3 0 ^ ;b% ZMz. * y 3"^-glW^ v ^MSib 

[0064] |ffiaa7t:M^ffiffliii;, mtmmmmzn 
LT, 0. 1 — 500^;b%fti>^t^T4L<, £ 
^iziit LAfii-2 oot;i%, ftMfiKliio 
-lOO^ttl-^j;^. 0. 1 ^ ;b%*iire& 

-73, 50 0^;b%5rfflx.l>t, jSSMbJc* 

t Km*tifmfi-& mfmw^ < tz#> , nt l < & 

[00 6 5 ] Sfc, fi-^<73l^t{±, lufei§M^i: ffia 

ta7csij^f5]B§t;-gaAL^(m(f =t<, ^j^jf, m 

nmz-&®x Ltzm^zi±. mum® t mmi^Mm 
iz%.m-t& tzub. ikxmMz^A^mm^tz^Km 

«HcA£ < 0 , y bTj^'J t LTOffl&tfi&T 

•tzzbizzi, tea. -Tj^salt*^, ffiTj^K 

[00 66 ] S^IStJi, #*#:^«^KJ5t?l4£t#& 
fcftt, 7^/bS^-|fB4M'Jo¥l«fi)!^0. 5-5 0 0 
B#^, #?4L<{±l-3 0 0B#rU, §^t*f4L<{43 

- 1 5 o mmt i&mTm^m^r o^t mm l 

Si44 0 — 9 O'CCOlEH^aaT-*-?.^', 4 2 — 8 5°C 
«JEH*W 4 L< , 4 5 — 8 OXMWmWZ L 
v\ 4fc. iiffi^fgisL-TXrJ/bb'yK («) fc* 
l^^^TWIt L^*§-^r, a^MJ£iajg{±3 0- 
9 0"C<OSEffl!& s aSiS , CS>-6* J , 3 5—8 5^CcO*bEI^'*T 
4L<, 4 0— 8 0°C<7)^H^§4»^4 tv\ 4^, 
M«S^r«± , 5 0 — 2 00 TWiS^iEHflTiT 3 OA^f 

[00 67] S^fgcDSJE^Raii, WfcBRjgS^v^ 
** s M£J£, 0. 5—1 O^OigH^ST'&y, *f 
4L<{40. 5-8B*Pa1, S^tcSfi t<m-6B#P H 1 

^IgIii* 1 ^ v ■> . m&*m& , - «t y *-r y m 

[0068] a^rcO^^0^^*#:Jt7i-^ffiffl*«i, ffi?> 
KW^Atf^S^^ LT 5 0Sfi%Jil±t S i t *i 
Jff4U». iW*t<(i5 0-9 9ll%£Oll, § 
L< {a 55-99 Sa%«iEH, fc y *>(«F* 
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L<\i55-9 5MM%comm. St>»SL<{s6 0~- 

>m^a.fc ( b > t LxiTMizm^htih*-?? y/p 

*a#c ( c ) t LTff3S{cfflV^fl.g>vW >m 
&fcoi;d^ ^latl (*°U ) Wl/y^J3-;l/X 
-^/l^ma* (al) fc K« ( a 2 ) tcD£*£-R 

[oo69] irae*JM^^*a^*iB5<'54Mt**^ 

iE^iaio^y^;p#>is^**#c ( b > coKmrnm^co 
mmikxm^ (b) <»-£®.\mzm-h, &a 
^coma* (b ) nm&x) izMt. mmmm 

y ) 7;l^l'>-/ l j3-/lx-fil-Mift ( a) OK 
jE^^^f&AfriJ^S- ( a ) ^SAICS 

•tl>. KA^O#i* ( a ) c^MM.%) J&*#^l$l£** 
»f -SioK-r U\ icDioSr&A* 
i: h i i: tc J; 0 . ( a ) coM^tt^#M#: 

(b) «a^tt(c«UTfi^t:fc3&»*»*>4>-f. 

(a) fcittfls (b) fc£3WWfcfta-£S-£4£fc# 

[0070] (Dma#: ( a ) <?5£*fc*&l»&1fffcRlG 

*8W=HS8fcA L , a^ffl*^JWKJtES^«SA^ 
Eiattlft ( b ) tf)£*£RJE8»fc4HW«> IX14SS 

[007 1 ] ©#M#c ( a ) O^Mi:*** ( b ) CD— 
8^0BL*JB»Ja«fc**# ( b ) oSDSrRJtE^H 

[0072] ( a ) tf>-«t*-&flBS&!rCKJ6 

#»£SAU fi^ffl^coSiBSS^oSTJBS&iaa 

( a ) tmmfc ( b ) CO^MfcEJESS 

[0073] ©#a:#; ( a ) CO— gPi;*** ( b ) CD— 

mitm&mmmizKmmmzWiX l , m^hb^ijorjce 

{ b ) cm 9 *RJSS»fc4MW t> L < iiiitM&A t , 
-3. *M#: (a) ^JES^^SA^TBt^MLT 
(b) «RBWv^l!U»Tl^jajWS<*4J: 

[0074] ( a ) CO— g|! Jpa#= ( b ) CD— 

s«^coaABB*&jai»tmji* ( a ) cosd tma#: 

( b ) cos *) i&amWzWMl> L < tiSSi&A L . ^ 

ma* ( b ) cvfcmm&^miikAmit (ma* 

( b ) <0£&*M£ttt&. ^Aar^-com** ( b ) CO 
SS%) ma* ( a ) WBOBBS'VOJRWSA 



ffl^ <ma* (a) <?>-Mt7Jktz*tr&. KA8f»*>* 
a* ( a ) coit% ) ##v«fa£#«#fcf s J: 5 tc^-ft 

[0075] ©a^ra*&a«j<jDKjiB^s^<J0SAra46m 

( a ) co^ii:*** ( b ) cr&M£Ri&g4/i 

izttmhL <imm& al. &l ma* < b > cosim 
m&^e>%m9&M& (ma* ( b ) co^xmzm- 

h . KAS^COma* ( b ) C0M% ) ts* l . ma* 
( a ) <7)5Ljm^co%mkAMiir (#a#= ( a ) co^ 
J5;Aa{cW^-|> . tS:A^cD#a#c (a) coSM%) 

[oo76]tfc, ma* ( c ) coKmm^co&AU 

-th-frm, ^*RJ63Ss»teiHW t L < tiiiJft&A-r 5 
izftm i> L < iiil^KA-^ 6 irifroi WVvc a v * . 

[00 77 ] «^-C0lStC<i, WfliM'&HWl 

fc, mia^fa^ey^;p^>S^ma#; (b ) ttxr 
^ v tvm it m v h m^zimmmm £ffl^«:t*t 

-r^rna* (a) ttr (sku) 

^ 'J ;P-x-T-/^#a#:^fflv^ ^^Mie^l&Sl 
^ey^;p*>K*ma#: ( b ) h Lxr^ u;H?^fflv> 

[0078] IMHfc LTii. ^a<7)fIS#-C£ 
4-ft^Src*iUf J: < . ft*Wt{±. ^Thx^y 

*rf7nt"t>-l, 3-^;^TNTnb°3ryS. ^ 
* 'J > ^"18 . ^ 3 - ^ 7° 

h ij^aox^yfcoADyyffl ; -f yran/-;i. 

( y h y ^ . y y ^ a 
m , sail, sgE^jc*. lEzf^-ys. ^^tss 

£Xf%cot& (ffiKEiSA h'J^A, SSriBS^ 'J ^ 
[00 79] S jliH^KfttcosV^a^t jSIM? 
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-7xxf/n ; o^r^yb^\-yr 

5 FM ; J(aafcl~ 3 0<7)7 S77;l/3-/Vt<?)A-7 
7 5 b"mi> L<tt^— 7.xx-r;HH ; mETA-a— ;Hc 
K*iSl2 — 1 Sc^T/t^l^y^yh'Sr^l— 3 0 0 

^MtanS^-ffc-^ (x) t«A-7xxf/H ; ffl 
i^bf^ ( x ) cottmcvykMMZ 7i y-ftL^-fk^ 

Kitzti^y'oi —jvco^n in^vwl 2—300 co*° 

2 — 1 8 coy* 'J 3 £> L < f i £ tl ^ ^ V 3 -/t-O^ 

ftJire /US T;Mf > y 'J 3 — ;k v 

UTS KJH ; f^flf^ii, &.<om 

b LXl±. , — tt&JWS, rtfAJWL TVt- 

^ajs, *«T$yiM) ; ry^T/t^-zK ru/yx 
/K y^U/kx/i^yg? f^5"j;Ht^i ; ^ 

[oo8o]^, mm^comm&mmco a 2 «w 
w±<mffl&im<mm t "rare* ft . 

[008 1 ] fflEliBinil *&tf>Rfc:*teRiG3R 
#lcttt&£o£mkt&Zbiffi&l,\ l *. ttte, flu 

^ At- ft tt t\ Mmmwt fmt &zb w^mxh 
h, Kmco%fflbwtbx\ *s-?-izm-?>mm®m 

ft. 

[0082] tn£)»mM<i«^G5R4)^«t^r£ie(= 

ti, ffi)ie^iaW^y^^*>K*#M#: ( b ) ^AiHC 
if O&tt^M^kM&ft 7 >f yv®&-f ft Z b t>m 

fgfflbM^&yj y xim-t tzt t^mx-h t.m*. 
m&mufflt Lx^ma^;*i)v#>m?k%-mfc < b ) 

L^-T < & 0 . -fey y h^ifflfc LTOte^ffiT-Tft 

WBOEU llftl^Itelt LTfffl-f ftM 
[0083] 3(s»H^«3&S-ffit:J: l 5»4»*btei»&tt 

±tcDII«LTi3< i t U\ P H 5J2LLT 



[ 0 0 84 ] £ fc, *^BJ^Kjt^rj£(;J: o#A,^4± 

is*? ^m<^—U^m<r>^m\mx^ Lx§-\m± 
wm b Ltzmzmk^+ktz *} . is v xmmmmcvmm. 
mmzmnLxm^^fz v-rt ^bizx ^ommttx 

m:ftoc\bi>X°%&. 

[0 08 5] v-tzxyvifflSM] ^WM<o-t*yhffi& 
Srti , miz*mm<7)^ y y h im$L -t y y h *j i t^* 
%&-m.f&ftb Lx^ts^xh^. 

[0086] *5KB«-fe-X^MBlKBit*JV^"CffifflS*i 

(itft^Vh, y'J^yf, 77-fT-yyA-fey 

h » @a®-fey y h ( l y 'J y^-MStt-ty y h „ 2 

yb (filSS^^yf, 75^77^*8^1181 

affift^-ty-yb. t-^-f fSM^yf) , ms 
34^-feyyh. ^yyb^ia-fbW. x^^yyh (mm 

jtsafc-tryyh) m^mf^n. stfc, sfx? 

^, 77-f77yj., ^-7^4. 9Vyt)-T 
?yi, AX?7-/yi, y'J)>ta-A, y'J^S 

X. #Wt LT. SWO. 

Wt. *5±«. y;wny«. A-f7*St 

[0087] ^Bj^-fey y M^iitfc^ttl 
im3 *jt"9o*fii*a, -tyy hffifflMs.v>K/-fey 

y hit izitk <OfzXXfflmii%:< » mts** 10 0-1 
8 5kg/m 3 , ffi!t^yM2 5 0-8 0 0kg/ 

m 3 . 7j</-feyyhj:t (SfiJt) =o. l-o. 7. if 

4 L < ii*&7j<i 1 2 0— 1 7 5 k g/m3 , ffiffl-fey 
y h»2 7 0— 8 0 0 k g/m 3 , ?K/-fey y bit (a 
SJt) = 0. 2-0. 6 5tmm^it. «E^- sffi-^ 

* ffifflnrtg-cA "3 . #fi-ty y Ni^#v ^«gs 
T «o«ie-^ n y ^ y - b <7) v>-m fc fc ft . 

[0088] *5fiBH^-fe> y bffifiicWC^ftft*^^ 
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-by y b3rtWWtf>E£WaicoVva4, WteRRSgttS:^ 
Tfclg-fey y h fcffl^i^A^^a U-h^fc 
ffiffl-f 4 t^yhll^O. 01-1011 
%, KKiJO. 0 2-511%, £*)if£l,<lZ 
0. 0 5-311%, S6t:jff4L<liO. 1 — 2S» 

*F * L v t tz. t> S a 4 . JJBI!-&W£# 0 . 0 

i mmx^mTimmmz^+^-Th itcion 

k 4 0 SSI* OH** 4> ij i: 4 4 . 
[0 0 89] *«WeD-fe^>-ha*»rti, =?yy 

< 'J y fvmvym \ y&am & §ns ^y /i^ 3 y 
[0090] *5&ej<7)-fe^ y hfflj&Wi. &&c9-fey y 

ymm^-t^mx;^ ym&tiwm*?. 

•j iyr/Mf y g t * /W?^ y^* i: *■ Jet h 

H&Mk LT(i, W i if , 'J/^yjU^ yffi^ ; # V * 
-jvmmfa ; -i-y 9 V yxiVfc >M*iV~? u yffl^-fe ; 

/p*yK*£; rsyru— ;i^x;k*yig-7iy— 
r;i/fh Fffi-^^ co T5 y x /t-tf ygg^#'# 

tf» M»iSc2— l 8<7)T;^^y^^b'^^ffJii^ 
/MBrr2~3 o ofrtpt^^y^yr/^^y^^* 
ts^'jr/i/^i/y/ya-^y (yy) r^u;H6 
ixf;H#lft t ( y y ) r ? u ;Hgs#** > 

; M*f4 2 — 3 tOT/l^f U y y K ^i^ttJfrt 

/HtC2— 3 o ottSnL^u^yrn^i^yii 
ts^ywi/y/yn-^y (yy) r^'j/H 
xxf;Hfl*t (yy) r^u;i«iR***4: (y 
y ) r y »j MScrn/^: ^xx tvuo 3 io#i*^^ 

#c ; 2 — 3 C9T/I^ V y K Sr^ftJD^/l^ 

STT2-3 0 OtttuLfztfV**i<-T)l'*cU>m£^-f 

t^UTiV-^y^'Oa—^y (yy) t^'J;Hx 
xf;^*iftfc (yy) y/PBlMMfri: (y 
y) TV)VX)V-fryW. (±S) (&4Wi£'^;kX;l^y 
ffi (ts) &4W£p- (yy ) T'j^^y^-y-fcr'yy 
(*g) <otvf*u&») «3!iw#M#:£ 1 &£Hi&fr 

xf-u y^ ^ h fc^ftlD^/MR-C 2-50 ftSu 



*° y y r/i^ y«?r*-r 4 ^ y r/i^ u y y u 3 
— y ( y y ) r ^ u /nxxf;Hfi*t ( y 
y ) 7*^ y ( y y ) r ^)vx)v%ym 

(M) co3mco&m.ifc$:>&m&ftk tt-fttr***** 
tftfi^-LT»6tL4fts^t*:Sfet: (yy) Ty 'J 
^75 fs.^/x(±2- (yy) ryu;uTSF-2- 

y y x y K * y 5 7 b Mik L ^ 4±Si=r 

flc ; x^l^ y ^-^r y h" ST^fflW^/MBirr 5 — 50 ftJD 
tfeiK 'J ^^fyW ^ y|I^*-T 4 >J* 'Jxfi/y/ 'J 

3-/^7 (yy) ry 'j/itx^Hfi^txf 
uy**ish' z^mm^ivmx* 1-30 #jp y 

«y7/K U y^[**-r 4sJ? U x-?- U- yy' ij 3 

y (yy) 7U;i/x-f/^fi*J: (yy) r^o/u 
(yy) Tvrvzjmyet m) (**v^ 

(ip- (yy) 7 l J;^^y^y^yx;^yl(fi) 
tfDV»-Wu&»> ^4S<?)*l*J^M*i LT#tfmS 

«t;i^ u y^ y H z^-m^M^vwcz- 2 — 3 0 0 ft 
jd l fc *° 'j ^ ^ y r ;p u y a & 4 ^° v t>v* v y 
yyu-iv^s (yy) ru;kx-^;^m*#:t-7u 

S^L.Ttl=^n^ftS^ ; K«St 2-4 O Wl/^ 

y r;t-df ymtt-fh # v nv* vy-7 v a -ivt 
y (yy) 7 i J^x-f;Hfiftt , 7i/-f >w>#v 

T>V*\sy y u 3 -/l-xxf/^fl* 1 1 'MM)8,ft t 

3RR 2 — 4 (7)7/^ 1^ y^"^ y K t^i&fWn^E/MBtT 2 
-3 0 OttMLtetfVtti'TJl'^l'yM&'frt&tfV 
T)V^x u y 7° y =j — ;k 3 -y 3 7'-f— ;l^x— -f 
Mfiftt^i'^ >iM*l*J: ^^«^Tt LT-ir 

[0091] *tj, ±ie^*nco-feyy h4htBB*fflv^s 
. *^Hjo4r y y h ^MSSFJ 1 4>*n^ y y h 

tL^V^y iffi L<(i5 : 9 5-9 5 : 5 , X OffiL 
<{il 0 : 9 0 — 9 0 : 1 0<?)!eHF*1T"&& . 

[00 92] $ *^H3co-fey y hffljtfttd:, 
co ( 1 ) — ( 2 0 ) izM^-FZ <£ -5 ^ffico^Sno-by y 
h^Jnffl (W) ^^t-^ih^'-C'^^^ 

( i ) : »ku ry >j;m < ^ h o v 

a) s ^uyyy u/p-k (-fbu^) , dfjvw^ 
ig a-b u -7A) , ry y/n* ■ 

h y ^A^co^iafn^^ylffi^ ; y-f/i-fe/i- 
n— X\ xf;|/-fe;Pn- y\ t Fn^f yy f-zHr/l-n— 
X, hKa^fyxf/iz-fe/l/n-X, ^;t/,f^y^f;H: 
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x^SMy-b/ku— X, b Ku3f yTntt^/^o- X#<50 
* ; iS/W y^>^y ^ y #a . yS - 1 . 3 ?oy# 

y® (mm. *««*<ow*trt>a<. -«**ff*L 

#y. 7St7yf ) f«4WitJ;^tli§n 

^yr^y/yrs f ; ^yt^r;i/3^ 
;|y ; f>7> ; fWJ yRxx7Vi' ; r/l^yBH- 
b'J^A ; -b^y ; ^CT^/MWT^y 

( 2 ) s^x^y h y : ( * * ) r ? y ivwdv* 

(3) S@FJ: yjvaym. Ty#" 
#y^A s #^y>A s v^*y^A s ry^- 

^A. b iJxj?7^i/7Syf^iifiXiifiSf^ 
:t^y#/W?yffi ; x. y^y 7 f— x„ #5? 

b— X. ^y#n— X. ^yn-x, Tb>-X. y*° 
-X IttM^ill^, z». Htps^yr/ 
Xfix^rXbUy^^rUrfW, X(iT*Xh5>' 

i^^ixii^^ixxf/^i ; rsy^yit^- 
cos ; r/y#y^§^y^yic ; 75>i ; ^y~y 

^y-i, l xfi/yyTSyf h7 
( ^fi/y^yi) . yxfvyhursy^ 

T/b# y^AJBS^^x^i/Sav^^BWfr^o 

( 4 ) ^aan ■ imm = *frfb^y^A s iw/^ 

^A. MR^^^^A. JMbSr^S^A. 3»Wbfr;l^ 

^A*^iirjwfe«r;p^^A* ; m&k. mc??**'*? 
i^mcomm ; kekk ; *BMb& y ^ a ; jmozt v y 
^A ; ; ; ^mmf^mAJV^^m 

c^^rSffi ; 7vy#y-/iyr$y ; 7/l5Wyb ; # 
;l/y r >A7/l/ S^by U 

( 5 ) mmumm ■. mm* ma^^y < vm« 

< 6 ) m%mmm - mmm. raj*. w& us. <r 

( 7 ) Iiam^^iJ : rtW XfT'J Vl. - 

ix r/y*f i/y^yF ftiiffi^ . 
( 8 ) iiiffiiBp:xT L ^*fHJSM : ^y -tr y y^y y yy 
y-K r/i^— v/^b'Wiyey 



( 9 ) ^y7;Kl/yMM'J : (*U ) «yxf 

yy <#y > «y7utyyf«WJ*^y7 
Wyya ; y'xf l/y/ij a^;K7f ;l/X^f^, 
^y^yxfi/yti/^f/i/x^fy ^'J^y/n 
b y y y f-^x— . ^'J«yxfi/y^° y ^ y 
7nty y 2 -xf ;i/^y/i/x^f/k mMMt 1 2 — 
l 4 ^)Si7/^ ^ yxf 1/ y t ^ y 7°n t° 
yy#M«f?) (* 0) J ) ^^y7;W^x^f/l« ; *° 
1 J^y7obyy7x^x-f/K T^y^yx^ 
y y y -ji 7 x -/px-f/^f^ (stfU) ^yr/y^r 
yy (T/yW TU— /l^x— x/HH ; 2,4,7,9 
-fh7^f;i/- 5-fyy-4 , 7-y:t— /y 2, 
5-y^f;i/-3-^yy-2, 5 3- 
^f/^- 1 -y^y- 3 -^fcDT-kfi/yr^n 
-;wcr;b^r i/y«y f ^mm^^ttz r^uy 

x — t7M(9 ; yxfi/y^u ;M-y>f ySgxxx 
;y yxfi/y/u /l^5^«J/Hx^f^, x^y 
y^y a-/i/yyf7 y ylxxf/^ (sKU) 
ymvyMxxf^i; ^y^yxfyyy 
/i/f'^y^y^^yyixxf/K ^y^yx^yy 
y/i/t^yfy^i/^yixxf/^ (?ku) ^y 
7/^ i/ y v ;^t7 y B«xxf ; ^y^yr 
ntl/^f ;px-f ^HSKth U^, ^'Jt^yx 
f yy Ffy/^x7 wl/x^f N 'J ^Af^ 
(sKU ) *^ymyym;i/ (ru— x^t- 
«xxf/^I; (^y)^yxfL^yxf7y 
/l/yylxxf/W *dfy7Hl/y7H 
;i/yyixxf/i/l; ^y^yxfi/y7^y;i/7S 
y^co (^ij ) ^y7;^yy7/l/WSyl ; *° 
y^y7/Kl/y7S 

(10) r;m-;iy^?f^J : ^9^)VT)V^—)V^ ^ 
^yy;^r;iyr?-;p. r-b^y y7/^^, /yn 

(1D7S K^KBJSM: 7^yy-WJ7Syf s 

(12) y ym^^jvmmm • yySN y y>;^. 

(13) ^AsuaiM^i : ^s^^AXr-ry- 

^y^Ml/X^bf, 

(14) y y a-ymrmm ■. y^f/^yy n-yjtfL 
yy^^y^xb, yy^yxv^ygy, Wffi^ 
tt^yyp^y (yyfwjyn^tyfwjt 
wvyn^ty) . 7/Wuyya^ yjfi^o 

(15) AEffj : WIB^tt. «f»I*4^ttTft««BltS». 

bKn^yxf7yyithy^ 7^y;W7x 
-b. abs (r/^/Ky-tfyxwyi) .las (K 
^r;^;^y-b>x;^y@$) s rwy^M^- 
K * o y^-^yx^-yyr;iy^f7y (7x^) x— t- 
^yt^yxfyyr/K/b (7xx;H x-^ 
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(7X-/H x— r;t-y>-Kxx-f;PXi±^^. gfi 

(16) ^Offi^MvStt^fiJ : ^^^T^r^n— 

x-f-r u^r^n-n^oiHmte— 3 onanism 

/H??>7>^l*lt6-3 0fflO^JS-?^*-r-&jli^l 

fir/t^— /K K^/i^oi^T^y^eoiHW;: 6— 
x J — /K Hf 5 y^^B^fc: 6—3 

o«o^s)i>T£*-f--£>T$y, 

y y y v i l o t/Wa±-MflllS -frtoK 'J 
yy^yKI&*fl3I ; T/i^/i^XiiT/i^^y^s- 

(17) r&tk^ij : mm <«k Mix^f;k ?fi 
(is) K«n : sffisaa. u ^ibs. emheik?. 

(19) lWliJixf£«M : jKU^^T^^x-^/P 

(20) ; x h y HR. 5***. 

[0093] -t<?Dflfi<7)&*aco-fe^ y hjsaiffl («) fc l 

[0 0 94] *ftBMcr>4z*yh1MMiz&\t^X, 

i/tti, <mi ) -7) aw&fu. 

[0095] 1 ) <D^HH<5D-fep< >h*MJ, ©^ ^ 
T rt"* y ^M^Mct) 2 Jfcfr £ j&ffl i: "T 5 ll^-^-i? . 

T(i. ©co-fe^y h^ffiWcMLTO. 01-1011 

[0096] 2 ) CD^HHcO-fe^ y h4HR3W, ©t£«iS( 

2~i8 or ^ y H ^^mn^imrc 2 — 
3 o onuuLt^v^i^T^uym^-t^VT 

>v^ v yy y a— /yt ; r ? 'J /Hxxf;H 
#iflsfc. (*:?) T^U/l«5fi*»*feJ:l^ift.6<Z) 



5 9-1 833 8#&«L WHFF 7 - 2 2 3 8 5 

$8. mm^9 - 2 4 1 0 5 6^89tffil) , ®**~> 

T)V$t v y^kW^YT) 3 ttl-i^M. 

JfcfcLTW:* 5 : 9 5 — 9 5 : 5 <0«fBi&«ff 4 L < » 1 
0 : 9 0 — 9 0 : 1 0«»'J: Off 4 U">„ ©WJf^f 
^T)V*vymm&ffl<7MiingLikt LTl±, ©<7)-fe^ 
> b ihtfcSU i; ©Oft«^#: t tf^thMfctt L T 0 . 0 1 

— 1 OS*%fiO«5H35*ff4 U\, 

[00 97] 3 ) CD*?fiHB<?D4=^ V h^HSSPJ, ©^i^^ 

y 2?" - yxti-* yWM .-f??v yx>v* ymfc)V~? 'J 
ym%m. 7t7SyxMyl*;pvjyl^i, 
xfi/yxMyifi, 7S/7 l J-;^;i/*yS-7 
x/-;t/-*;PA7;i/ft ^ft^lfws/^y 

{S, 5:9 5 — 9 5 : 5 <7)IEgI#'#?4 L < , 10:90 

— 90 : 1 Qcr>$m&£ D4f4 

[0098] 4 ) ©^SKflcO-fe^ y h^SS^Js © 'J 

, ®<7)-fe^ y h^-IScS 'Jf: ®o U ?—yx)V-fo yW&b 

cDmsn.rn.vct lt«. 5:95—95: s^siw 

4 L< , 1 0:9 0 — 9 0 : 1 0(7)KHI*U D#?4 L 

[0099] 5 ) ©*^Bjo-b^< y NtjWU. 

Wfflb LT(is ^N^-ytt-fe/Ha-XX— f7MS^<o# 
PWL SB^flfiti; LTM«S4-3 O^Mt/KIRM 
^^^!>K7ic14»i»i;M*i^2- 1 8«7Hl/>^ 

y f ^ T%ft ira^/UST 2 - 3 o o ft an L ?t ^ y ^ 
yr;L^ u **^*-ft^Hi^jW£fflnrSfiT»* . 

^■SiJti; LT{±. 10:9 0—99. 99:0. 01 
«0S!liWi L< . 50:5 0—99. 9:0. 1 ^ig 

mm± , asas^y^ u - 1- , g a7t«ttn y 9 v - 

[0100] 6 ) ©^^O-fe^ > FtjWJ, ©S@lf [ J 
>vaym (m s ?xyl (S) m^^^iuVif-ym 
>VM.. 7sybU( *^vyTt--x*yW) m^x^y 

®cowMfflbcom-&mm}tk vxit. 50 = 50—9 

9 . 9:0. 1 CDmWtfltf- 4 t< . 70:3 0 — 99: 

lcoiSH^J: D*f4 Lv^ 

[0101] 7 ) ©^sj^-fe^ y NtjWJ. ©ffiJWJ 
C9 2j£#£^fc^£ffl*£*rt*r. flgBMi: LT{±. S 



t©i7)ffijtSiJi;Offi^M*J:ti; LT(4. 10:90 — 9 
9. 9:0. l«» s ffiL<. 2 0 : 8 0 — 9 9 : 
1 cOiSEWi: OiTt. U\ 
[0102] 

r %j (4M%£. rgpj {imagssr^-rfcwt-r 

So 

[0103] igitMfcfcvvt . ^taft^'J 771"* p-y^ 

[0104] ^'JTWl/y/'J rj— ;K7)^M<7)i!| 

ffi « : ftfflKfrSMt LC-10 
f^ftfs : ^aUHlffiH- (R I ) IftifiS ( H I TACH I 
3350 RI MONITOR) 

W.M 1 . 5ml 

*7A:li iaMl(1*)i r ShodexGF- 
3 1 0 j 4 . 6X30 Omm 

i&m 4 0°c 

[0105] <#H«#ift^JC*M?E*fr> 
IS 8 : B^m± Bo rwi n 

m&$s : ^mmm\ (rd ^tu^ < h i tac h i 

3350 RI MONITOR) 

so/so ( v o i %) 

1. Oml/^ 
^^A:fflW mV- (SO IS TODS-l 20T + O 
DS-80Tsj#4. 6X250mm 
?SJ£ 4 0°C 

IS ft : Wa t e r s LCM 1 
^ft^ : SUgJftf- ( R I ) ( Wa t e r s 4 1 

0) 

*MtM:»« 0. 0 5MfffW-HJ?A, T-feb-b 



(S. 6) J02-348 1 6 1 (P200 2-348 1 6 1 A) 

ir/k/-f 5j->-Sm*^= 40/60 (vol%) ,i 
lt"pH6. OtdKB 
fltLt 0 . 6 m 1 /% 
I *7i^:lS IV- (tt)Sr T SK-GEL G4 

0 0 0 SWXL j + r G 3 0 0 0 SWXLj + r G 2 0 
OOSWXL+GUARD COLUMNj#7.8X 
3 0 Omm, 6. 0X4 Omm 
\m. 4 0°C 
i W&M. : *° U xf !✓ y / U 3 — ;P3£l|S 

<swj i >?sffith wi, ss&tmt^ w y^3- 

T)V-3—>VbLXX?V)VT)V3—)V ( 2-^/1—2 
-7n^y- l -*-/H 1 9 6gfl. ffJn^jaSftBKfc L 
TTkKft^ h U V A 3 . 1 iJSrttii^ . *#TtcRJE§ 
Sl*J & g*B^ L , MS»H«.TT" 15 0°Ci THam L 

l&fc*TLfc. »6*Lfc»G£jStt (J2iT, M- 1 fc* 
I-fM#i(* MAL-5 0^if. ) fcfc 

y r? — ;PCD:£j&»4 , ^ISftjK U 77Mf l/^/'J^- 

[0106] <SBlffl2~ 7>^fi^nT/t-3— ttSn 
R«««rc*4*iwt-?- h u . 77^ y^y k 

mmmmi tmmzLx. ^-mmr^-jv^riv 

* U >^*r is MtJnRJESrfr t£\ > » TOftl* 'J 77L-* y 

-rt'fcfr-StfRJG&JfcW (M2) - (M7) * 
fc, T/Hfl'V'jr^^HfrailEBli^C 1 5 0°Cffi5r 
V\ xfl/yt#yH fcTofU-y^dfv'K bcr>2WM. 

^iiVntfp^df^H^itfWis-frjta, yet 

T)V* v y 7 U 3 -/l/x- f /Wfi#»*t«^-4 Ite^ 
[0107] 

[*1 ] 
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6325 
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IWL-100 




98 


6 390 


1 0 0 
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MAL-200 




4 9 


6726 


2 0 0 
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12. 0 
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MftL-TCt 
05TO 




70 


3184 


7 0 


2 94 
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6 


AL-50 




1 5 8 


6154 


50 






3. 1 




2. 5 


7 


AL-75 




1 05 


61% 


75 
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[0108] <3ut#ij i >auKth mtm. srn- 

. >f ^>^m7K 2 8 0 at, SBtM 1 -Z-n^tttzK 
jS±j£9tj (M-l ) 4 2 OgE (MAL- 5 0£4 0 0 

tfUx^>-^yn-/k£2 0lfB#*) 

SWHfc**0. 5 649fi:>f3i-yaaWclO. 7 2Ut 

rn.ts.Am3 osm6 5°c«t!tiAft. y/n& 5 

6. 2«£RJ6£»rtC3l^2WJTirFU «tfcH 
B#tc. >f :t>2SWel 3. 8 8aPtL-TXr7;l^t>ffi 
0. 7 3 lgP*?§»§^7j<?§MS:3. 5BmWC?S) 
TLt. toft. li*^lsavvt6 5T:fciB]*£IIH* 

/t. toft. a^Kffiii^Twaurc*iwt-*-hy^ 
•fe^ybirtWH (Di ) 

[0109] &wm%mfo&>wt& (% ) . nt>titzft 
wm^t.fLh^m^w<mm^mmt (%) , ^taw 

*e* . *4>WM5ft»^m3ro#/ptf>B! 

* (meq/g ) . MTwi, ^mm&m&mzm- 

(%) , ^WMfts^mcM-rs^yr^^v 

[0110] <$dltW2>fiKfh Sffli. «STo- 
b . ^S**A«£ J: tfl«t&SI{B£«*. Jt#7XSS£ 
-< ^5:81*2 7 8gP. WtW 1 'CflK.fl.fcE 
JCfrfejJcft (M-l) 420SP(MAL-50Sr400 
SB. ^Ux^-P>- 2 /Un-;P-S:2 0gp#W) £ttS^. 
6 SXJfclKIW:. MJE^flSr 6 5iCfc«r>fc#Jrc, 
SfflWfc**0. 5 9 7a5i:>f^->^aft*l 1. 3 5g|5i: 

MKAft3 04HSI6 5-Ct*tJf L/cft. 

8. l*fcJ:VT^UA«2 7. 0»£RIESBP<Jfc3 



7 0M^L-TXrJ^b>^0. 7 7 335^^^3-^ 
;W7b7nttyio. 9 3 2**JfflBS*fe*jf« 

*3. 5i^iBij&>ftTirFLfc. misraistt^ 

ft) (46 0%r*ofc. toft. a-&SJ64BHEiaT<oiB 

jsr?j<B!-ftii- b v vA.Tmmzm^xKmmmz p h 7 

£«frWU *%BJO^^>-b^flJ (D2) 

[0111] &im&afc<D5a&m (%) . %t>tvz& 
me* (^t^%) . *^sftfi^-*M»o^^^>s 

* (meq/g ) . UfWi, tf*^a-&*t=*«- 

y 3 -;ko-^*M ( % ) & £ 2 tC7Kf\ 
[0112] <SUfcW3>&ftfK fiifHS, JBTo- 
h . A^is «fc tXM^aHs t « i ^ 9 XKR^E 
SSC, ^^VS«7J<1 2 9gp. ^Jg^J2-C'#^tL^R 
JC^fiicft (M-2) 4 2 1gMMAL-75£400 

6 5*C(£#ilLfc. RJE^Sr6 S'CtCtRofcflOII'C, 
JHMttWRO. 4 4 0g|5i^^y3<M7j<8. 3 7»fc4> 

&Aft 3 0 iHS 6 5 °C t*B*L3t«. ^ ^ 7 U ^K4 

^f^-y3cm*10. 8 4gPtL-TX3^b'yK 
0. 5 7 0«£j§W3^#»?R£3. SBSHWrca 
TL^. toft. lBSIBBISaEV^6 5'Cfc:ittK*IH* 

fc. toft. a^-RJtE^OToSST'vKK-fb-tbU^ 
ATfqtM^fflV^TRjS^S: p H 7 C^ft L , *^B» 
-fe^^h^iBffl (D3 ) 
[0113] #MfWL»*«RIW (%) . 



(fl. 8) ) 0 2-3 4 8 1 6 1 (P200 2-348 1 6 1 A) 



a (meq/g ) , aifwi, *«is^^flststr 

-5 ^tSfn?}-" >J T/P P y y V a - /ix~ f;^#* ifao 

^ u 3 —jvvyk^m {%) zm2 liz^rt . 

[0114] <3HtW4>iftflBh «#«L «§Tu- 

JE±j£!ff!l (M-3 ) 4 2 695 (MAL- 1 0 0^4 0 0 

6 5*Cfc#?SL^ 0 6 5*CC«oJt««"C, 

jittfbicJRO. 6 189fi:>f*y3aMcl 1. 7 495h 

MfxAM 3 0^6 5 °C^*t» WtfL *?7V>mi 
8. 2«6J:m'J;l«4 3. 8«SRfBSHrt{C3 

sfp^jrowru ^titmmz, jxyymfci 5. 

2 l^L-Txn^KVKO . 8 0 lSI5i5j;^'3-^ 
/Mr T h TO b°^" >lt 0 . 9 6 5 SB £ ftjff § tf£7ki§iS 

^3. 5B«ai*»ttTsrFLfc. lnm^i^sev^ 

ft) li7 5%t*-5^„ ^C9f*. S^JSAJKIiTF^S 
ST*BHtf- h »J ^A*j§JK*fflV vtRJESKK* p H 7 
fctWUU «B^^yhWJ (D4) *«cfc. 
[0115] #J1> W*#:^Jt» (% ) , »6*Ute# 
frafc*4ft4#*^fletf2M£«J&tt (%) . ^eaw 

* (meq/g ) . SS¥%^i, tF*®#S£#fc*«- 
£ -^max u T/^ u y y u a -/l^x-x/l-WMffrcD 
-ir** ( % ) . (t»*fflftB^*w=*«-* *° y r/i^ L- y 

[0116] <Hjfe#iJ5>i&Jgft. ?STo- 

>f*:x£flt*l 1 5 95. WftW4t»6#ifcR 
JE±fi£,ft (M-4) 44 895 ( MA L-2002r400 
95. *°yx^y^y 3-/1^4 89511^) 
6 5*Cfc*fttUt:. RJBSSI* 6 5*Cte«o!fc:RJBt\ 
ii^-ft,7j<*0. 8 3 895iM 7j-y3£St7Kl 5. 9 1952: 

s&» 6 & h mmum-*.mm & mu l tz . 

M&Af£ 3 0 6 5 iCfc«R UfcflL * * ? 'J /MR 3 
7. 5*fcJ:lfr^'J/U85 4. l«SKi6$g5»l*ite3 

stp^f-mwru **u:hi$c a^v^w^-i o. 

6 l95t~L-T-X3/L-t>|gl . 0 8 595*5^^3-^ 
;W7b7Ot^>l0 . 6 5 4 95 £ £ *k1z*mm 



fltt?*BMfc^ h 'J vt^JES8SE£ P H 7 

tc47fnU #$&HJcD**yh#i&«l (D5) £t#^„ 
[0117] #Mft#£fte>£0&¥ (%) > #^^x^ 
»3H(=*4*isftS^*<oftfi^ffljSifc (%) . ^tfefa 
*° y r;i-^ u y ^ y a -;ux-- r^#M#**co«Bg 

fi (meq/g ) . a»TJWHF*. 
■S ^faff* 0 V T)V$r V y 7 U 3 — ;kx— r;U^-i-**<?5 
<%) , tf*fflftS-^*W=Stf-4iK , Jr/l^pU'>' 
^ y rj -;K?)^-^rM ( % ) 5r« 2 \z^-f . 

[0118] <iufeM6>aftit. fH¥». iro- 

^-y^M7j<2 8 595. SSa^ll 1 T"#^ix/iR 
JE^^ft (M- 1 ) 4 2 095 (MAL- 5 0 2:4 0 0 
95. ^Uxfl/y/iJ =J— 7USr2 095#*) SrttiA,/^ 
6 5°C(C#^L/i 0 R£^§ffSr6 5iCt«-jfc«||T, 
3«§®HbfcS0. 6 4 995i:-f^y3c^7f<l 2. 3 395i: 

fflaftXa 3 0 ^PbI 6 5 'Ctdtfir L^fl. ^ 9 ? U ;UI 5 
7. 995fc 4:1^2 -h I^n^fyxf/IT^ U M 
2. l»»RiBS»rtfc:3^HB*»tjTjaTU, ^#iJ;|b| 
B#t. -^7T>-^jt7jcl 5. 9 695tL-TX3^t>S 
0. 8 4 0»^Jf»S*fcrl«J8»t3. s^ifflMtra 
TLtz. %cr>&. lBSIBBI&»V^T6 5'Cfc:iiflE*IB* 

fc. *^f*. *^MJ6EaetlTWaaJST7K^ti-bU^ 

-t^yhftrnm (D6 ) grf#^„ 

[0119] #ffiP#»*<7)^E^ (%) . #^#1/^ 
U»JC^4fLS^^«sc?)ftS^ffl«ifc (%) , ^»fd 

M (meq/g ) . UfW tt*^«-&*fc*«- 
■§> 4^ISfP^ U T/l^^ 1^ y ^ U 3 

■^W* (%) , ^fniyits^t^f-rs^uryv^py 

[0120] <HJ6M7>iaKlt. JSJffl. ffiTD- 

Silt, ^y35M7j< 2 7 895. 5 "C»6*lfcR 

tf&f&m (M-5) 4 2295(MAL-70EO5PO 

* 4 o 095. J xf i/y ^ y rn t" 1/ y / ij 3 
2 295-ir*) £f±a^. 6 5 0 C^#?aL7t: 0 HJC5§fff£ 
6 5 iCfcftofcttJBTs iimbKS 0 . 4 3 9 95fc >f * 
^jl7K8 . 3 495 *^^SiiS^7K*7K^ffi£^jD 
Lfc, ii^t7f<3S7j<^MaAf*3 0^6 5^C(C*t^U 
tz m . ^ ^ 9 U /HJ 4 5 . 5 95 £ RJS^SI^I 1 3 B«> 
ifC?STL. -e^Lfcra^fc, ^*>^«7j<1 0. 8095 
CL-7X a/ut'ym 0.56 895£if » 



(S. 9 ) ) 0 2-3 4 8 1 6 1 (P200 2-348 1 6 1 A) 



£3. 5nmwT«rFL^ i«Ha5i#as^ 

!TC*iMfc*- h U «>^*»«*Mv^TR)fiW«* p H 7 

t+»L, yvwtm < d 7 > 

[0121] 4HS^#*fl£C0RJS3s (%) . f#^>ttfc^ 

iwnt#4*L4ft*^*^a-&ffljittt (%) . 

M (meq/g ) , MTOffl, **ffl£3l£tt£*tr 

a*» (%) , 4»*®a^*w=s«-«iKurn^V'>' 
[0122] <mmm&>^m\. mnm. wru- 

-f*^tSt*8 8g|S. »tW6T»i!,:HfcRJ6 
£ft5tf*J (M-6) 4 1 OgP (AL- 5 0 5r4 0 0g|5, tK 
Uxf-lxy^'Un-^Sr 1 0SP-&*) *tt&», 8 0°C 
lzm&Ltz« RJClW*8 0'Cfc:«-3fc«J||-C, glftfe 
tK*2. 2 5 7gPh-^Jr>-3<m7f<9. 0 3 SB 

3 0^8 0°C^StSL^. **:J"J>Hi5 6. 2 SB 

^>3C^*16. 5 6gEtL-TXn;kt>K2. 9 2 
3 3 . 5 BWHjWrrirFLfc. 

£fflVvrRfGWiK£pH7tc»t<SlU *^HJ]<7)-fe^y h 
(D8) 

[0123] &MmBm&cr>Kmm (%> . 
iwpjt:-ft-insftfi-&*«i0ftfi-&«j«jt (%) , ^taw 

* (meq/g ) , MTwi, ^mm&m&mzm- 

h ^mat' V T)V*r Vy? U 3 — ;kx— r;^#**<7) 

(%) , ^WMfts^mcM-rs^yr^^v 

[0124] <$dltW9>fiKfh «STo- 

-f ^>3£f&7R 8 6 SB. Sit^J 6 T»6*UtRiB 
(M-6) 4 1 Ogtf (AL-5 0£4 0 0g|5. # 
yxfl/y/ij rJ-;P£ 1 OgE^-*") £f±3i^, 8 0°C 

**2. 4 3 3g|5t-f*>'35m7K9. 7 3 SB i: 

3 0 O'CfcHHSLfctt. X??ViVMl8. 7 SB 
fcitf 'J/H83 6 . 0»*RiBS»rafc3ieiai3&»(t 



■OBTU -WifcRBfrfc, A*yymfc\ 7. 86§Blc 
L-TX3^t>l3. 1 5 lStJ«kt^3-^^Tb 

»ft (^*»*JS4W)^ISfifc^f (±8 

-ft-t- h 'j i?j±*.wmzm^xKmwffi$: p h 7 t^fp 

t , a^BJlO-lr * y h a«3W ( D 9 ) . 
[0125] #JSM#»#:^RJtG* (%) , 

iflflfc***i«*a^««^«^«jiiifc (%) . ^«sw 

M (meq/g ) . tfi3ftfflfta-&*tCi«- 
( % ) , 4ifaMftfi^-*^*f-r S jK 'J Tyl-^f P y 

y >j a -)W)^m. ( % ) zm2 ^-t. 
[0126] <mmm 1 oiiaeth, iBTn- 

lESt. ^^V35M7J<9 1SI5. MitM 7 Ti# ^fifcRJiE 
(M-7) 413SP(AL-75^40 0g|5. *T 
Ux^ky^ijn-;^^ 1 395**) £tt&^ 8 0°C 

3 0 4HB 8 0 XJtoMIS L/if*. ^ * ^ U ;Hg 4 5 . 5 gp 

j->3iWlA<.l 2. 9 3SB^L-TX37L't>K2 . 2 8 
2»S»«f S-frfc*^* 3 . 5 mffS^fttigTL^. 
-e<7)f*. 1 M[#8V^T8 0iCfcilft**tSLa#R 

&ffl^TRiB»fK*pH7fc:>t>*lL, ^BHco-fejO- h 
(D 1 0) £f#7t. 

[0127] (%) , »^>nfe* 

^jc^t^sfts^oits^ffl^jt (%) , T-mm 
me* (^yi-%) , *>t>*«fi^«*ai^)*;ksKy» 

* (meq/g ) , S»T%*^4, <f*^S-S#t=*«- 
S ^ft^K U T)V^r V y ? 'J 3 -;kx-T-;k^mfi#:0 

(%> , ^mm^m^mzm-h^ur^uy 
y v 3 -ivcr>^m {%) hz^-t . 

[0128] <HJS^iJ 1 1 >&gH-, ftftfflL «Tn- 

SWfc, -<^V35Jt7j<8 5SB. SitM7Tlf ^ti^RJSE 
(M-7) 413SB(AL-75^400ei5. ^° 

j^vyyij 3-/w$: i 3^*) so°c 

7k*2. 2 6 4Mh^^>-^}ft7i<9. 0 6»i:*»<b5rS 



(^2 0) 102-348161 ( P 2 0 0 2 - 3 4 8 1 6 1 A ) 



3 o#IH8 0X;fc:*IH*LJta, ^?y/VK9. lg|5*3 

£ifT7 o tvmA 3 . 8ai*RiBaE»rtfc 3 n# p B wtT 

1TL ^tRl^fc, ^^yxl*16. 6 1#fcL 
-TXa;Pt>i2. 9 3 2UHkXf3 -MVf]Tb~7° 
Otf^yggO. 4 4 2«fcaH»3*fe*ji?||S3. 5B* 

i-hv v^ammzm^xBimmmt: p h 7 t^fa u 

*SMB»-feJt^b*»3M (DID 
[0129] #K£M&Mflc?)5UE4s (%) , 

*°y T/Mf yy^U 3-;yx— -f/>^*i*EiJ*<7)jlJ£ 
#<5M . **»MftSiHfcmjr^/y*'y|g 

* (meq/g ) . ilfWi, H*Bfflft*^#fc*«- 
h U T/y^f y y ^ U 3 wloc.— -f/MMUMttf) 

( % K *° 'J T>v* v y 

[0130] <mtm\ 1 2 >i&Kfh ?STa- 
K fiSIWA*tiJ:WKi»^I5BSfllifcXr9Xi!RiB 

sst . -r * y^si* 8 8 gp . mmm 1 T&btuzBas 

±tixM (M-7) 4 1 3g|5 (AL-7 5Sr4 0 0g|5. *° 
!lxfl/y/ij3- 1 3gE^) £f±j£^ 8 0°C 
KSilLft. RlS«E»*8 0 , Cfc«ofc«JB"r, jfiSKk 
7K«2. 0 5 5gBi:-f5}-y«>k8. 2 2*i:*»6*4 

3 04Hffl8 0lCJC*S*Lfc», **?U;H»7. 2SP. 
r?U/H&3 1. 3fiB. iii.Xfi2-tYu*i'^)VT 
9 0 U—h 1 3 . 6fiU££UE£s»l*lfc: 3 ^flBJ^ftT 3ST 
U ^fLfcRBSfc:, >f:*ySSWel5. 0 8«fcL-T 
X3/H:'ygg2 . 6 6 2g|5;BJ:Z>'3 -^;l/*7h7nt" 

*yW o . 4 0 1 gp£ iwra-frtoWBSS* 3 . 5 b#PJKp 

(^*JM*^*«^WRfcSt^-6fi*%iftBE) {±8 0% 

MJ^A*jKi*fflV^TRiB»aE*pH7fcttiiiaU, * 
SMHw-fc^vb^Uafl (D l 2 ) 
[0131] #MWM#;«RJSE* (%) . »6*ute# 

mmz-^±ixh^m^w.(ry^s^mm. (%) , ^nsw 

M (meq/g ) s fiM^%7^*, >t>*ffl*S^*K*«- 

& ^KPftuK V T)V* y y y y 3 -;kx~ r/WR**#£> 
-ir** ( % K 4ifnM^a^#;(cMt-S *° 'J T/y^f y > 
^yn— ;l^coA*M (%) £^2t^H\ 
[0132] <ibKfiJ 1 >iSJgfh mtm. tiSTa- 
K a3IWA*tiJ:WKiBtaiSBSfllifc^9Xl!RJC 



J^yjmTki 1 1 o«» ^^y^r^n-;!- 

5 0 t;^xf vy^^yY j&fffln L fc^FIHtotf 
U TA^ !✓ V ^ U 3— ;px— rd'**** ( *° 'J T/y* 
]✓ >-^" 'J rJ — }\y&£ -f) 2 0 0 g|5 ^ftS^ . 6 5 *Ct# 

0. 8 3 9SPi:-<^-y3^7j<l 5. 9 4«f:*»6*4a 
IWbWIWc»a*ffiJp Lfc . 31K^*«7|<^MSA« 3 

Kje^tffi*itc3B#p B wtTvBTL. ttitmrntz. 4^ 

^3<^*2 0. 6 4g|5(CL-rX3;Pb'>Kl • 0 86 
IG*?fc£pH7fctJ»*iU JtiK-fe^yhim^J (DC 

1 ) 

[0133] #MWi*^KJCE^ (%) , mtikft 

tm^ttit^m^mmm^smt (%) . ^«sw 
(^^%) . *^siaftfi-&*Mff«*^^>s 

M (meq/g ) . M^^S. tfWSftfi-&f*:fcW 
y U 3 -;bc7)#WM ( % ) £ 3 3 li^t. 

[0134] <imm2>wmt. mm. std- 

#&s^, ^-yx^7]<9 l 6gp, ^^y/pr;i'3-;wc 

t > y ^-^r y k k **ftJntfc^isw:K u r^^f y y ^ y 
3 -;i^x-f ( *.° u r/i^f y y ^ y 3 -;y^- 

S-f) 2 0 OgBSrttjX^-. 6 5*Cfc:«iiLfc. RJES^ 
£ 6 5'Ctffio^«ffiT\ jigtfbfcSO . 3 0 7gPt -f 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer, So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim 1] Constitutional unit (I) of unsaturation polyalkylene glycol ether system 
monomer (al) origin shown with a following general formula (1), It is a cement dispersing agent 
which contains a copolymer containing constitutional unit (II) of unsaturation monocarboxylic 
acid system monomer (b) origin shown with a following general formula (2) as an essential 
ingredient, A cement dispersing agent characterized by what structure where said constitutional 
unit (II) originates in methacrylic acid (salt) is included for at least, 

[Chemical formula 1] 

(X express an alkenyl group of the carbon number 2 or 3 among a formula (1), and RIO) 
One sort or two sorts or more of mixtures of an oxyalkylene group of the carbon numbers 2-18 
are expressed, and more than 90 mol % of an in [ all the oxyalkylene groups ] is an oxyethylene 
group, and n is the number of average addition mols of an oxyalkylene group, and expresses the 
number of 304 000. 

[Chemical formula 2] 

(R2, R3, and R4 express hydrogen or a methyl group independently among a formula (2), 
respectively, and M expresses hydrogen, univalent metal, a divalent metal, ammonium, or an 
organic amine group.) 

[Claim 2] Constitutional unit (III) of unsaturation polyalkylene glycol ether system 
monomer (a2) origin shown with a following general formula (3), It is a cement dispersing agent 
which contains a copolymer containing constitutional unit (II) of unsaturation monocarboxylic 
acid system monomer (b) origin shown with a following general formula (2) as an essential 
ingredient, Said constitutional unit (III) occupies less than 50 mol % in all the constitutional units 
of said copolymer, a carboxyl group miiliequivaient number when all carboxyl groups that said 
copolymer has are converted into an un-neutralizing type, including at least structure where said 
constitutional unit (II) originates in methacrylic acid (salt) - per [ copolymer Ig ] — a cement 
dispersing agent characterized by what is been 3.30 or less meq. 

[Chemical formula 3] 

(Y expresses an alkenyl group of the carbon number 4 among a formula (3), and RIO) 
One sort or two sorts or more of mixtures of an oxyalkylene group of the carbon numbers 2-18 
are expressed, and more than 90 mol % of an in [ all the oxyalkylene groups ] is an oxyethylene 

„ 1 . 



group, and m is the number of average addition mols of an oxyalkylene group, and expresses the 
number of 1-1000. 

[Chemical formula 4] 

(R2, R3, and R4 express hydrogen or a methyl group independently among a formula (2), 
respectively, and M expresses hydrogen, univalent metal, a divalent metal, ammonium, or an 
organic amine group,) 

[Claim 3]The cement dispersing agent according to claim 1 or 2 which also contains 1 to 
SOweight % of a polyalkylene glycol to said copolymer, 

[Claim 4]A cement dispersing agent given in either from Claim 1 to 3 which also 
contains said 1 to lOOweight % of unsaturation polyalkylene glycol ether system monomer (al), 
or said unsaturation polyalkylene glycol ether system monomer (a2) to said copolymer. 

[Claim 5]In a manufacturing method of a cement dispersing agent which polymerizes a 
monomer component which contains at least an unsaturation polyalkylene glycol ether system 
monomer (a) and an unsaturation monocarboxylic acid system monomer (b) which have an 
alkenyl group of the carbon numbers 2-4, An unsaturation polyalkylene glycol ether system 
monomer (a) which contains a polyalkylene glycol as an impurity is used as a monomer 
component, And a manufacturing method of a cement dispersing agent characterized by what a 
polymerization reaction is suspended for when becoming 1 to 100 weight % to a polymer which 
an unreacted unsaturation polyalkylene glycol ether system monomer (a) generated. 

[Claim 6]A cement composition which contains a cement dispersing agent, cement, and 
water of a description in either from Claim 1 to 4 as an essential ingredient. 
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